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1. HEJIX OCBOEHUA JUCHHUIIJINHBI

1.1{O3nakomieHrEe ¢ 0a30BEIMU MOHATHAMHU MaTepUaIOBCACHUA U ICPCICKTUBHBIMU HAIIPABJICHUAMHU Pa3BUTHUA Hay‘lHOfI
MBICIIH B 001aCcTH MaTCPHUATIOBECACHU .

1.2|3anaun yueOHOM AUCIUILTHHBI «MaTepruaoBeICHUEY.

13 HaTI: CTyACHTAM 3HaHUA U HaBBIKH, ITO3BOJIAIOINHNC IPUMEHATh MCTOAbI CTAHIAAPTHBIX HCTIBITAHUH 110 ONIPEACIICHUIO
MEXaHHUYCCKUX CBOMCTB M TEXHOJIOTHYECKHUX MTOKa3aTeleH HCIIOJIB3YEMBIX MaTCpUAJIOB, a TaK KC YMCHUC BI)I6I/IpaTI>
MaTepualibl 11 U3rOTOBJICHUS JneTenei IIPpHA U3TOTOBJICHUH TEXHOJOTHYCCKUX MallnH

14

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII

Huxn (pasnen) OOIT: B1.0

2.1|TpebdoBaHus K NpeIBapUTEIbHO MOATOTOBKE 00Y4YAIOLIErOCst:

2.1.1| TexHOIOTMUECKHE MTPOIIECCH B IIBETHOW METAJUTypTrUH

2.1.2|TIpuknaaHas MEXaHUKa

2.1.3|Pusuka

2.1.4|Xumus

2.1.5|ITpuknaaHas MEXaHuKa

2.1.6|dusuka

2.2|IucuunanHbl 1 NPAKTHKH, 17151 KOTOPHIX OCBOEHHE JAHHON TUCIHILIHHBI (MOIYJIsl) HEOOXOMHMO KAK
npe/uiecTByIoLEe:

2.2.1| TexHONMOTHYECKHE TPOLIECCHI B LIBETHOIM METAJUTyprUn

2.2.2|2neKTpudecKue MaluHbl

2.2.3| ABTOMaTH3aIIMS TEXHOJIOTHYECKUX MPOILIECCOB M MTPOU3BOJICTB

2.2.4|MonenupoBaHue CUCTEM H ITPOIIECCOB

2.2.5|TexHonornyeckre Npouecchl aBTOMAaTH3UPOBAHHBIX ITPOU3BOJICTB

2.2.6|3ammuTa BITyCKHOM KBaTH(PUKAIMOHHON paboThI, BKIFOYAs MOATOTOBKY K MPOLEAYPE 3aLUTHI U POLEAYPY 3alIUThI

2.2.7I9neKTpuUeCcKue MaIInHbI

2.2.8 ABTOMaTI/BaLII/ISI TEXHOJIOIT'MYCCKUX IMTPOLCCCOB U NPOU3BOJACTB

2.2.9|MonenupoBaHue CUCTEM H MTPOIIECCOB

2.2.10| TexHoa0rnuecKme IpOoHeCChbl aBTOMATU3UPOBAHHLBIX IIPOU3BOICTB

3. KOMIIETEHIIUH OBYYAIOILIETI'OCSI, @POPMUPYEMBIE B PE3YJIbTATE OCBOEHMUS JUCIUTIJIMHBI

(MOIYJIs)
OIIK-5.1: 3HaeT OCHOBHbBIE MOJIOKEHUS] HOPMATHBHO TEXHHUYECKO# TJOKYMEHTAIIMH, CBA3aAHHOI ¢ MPodecCHOHAILHOT
JIeITeTbHOCTBIO
3HaTh:
YMmers:
Baaners:

OIIK-5.2: PaGoTaeT ¢ HOPpMATHBHO TEXHMYECKOI JOKYMeHTalMel, CBA3aHHOI ¢ Npod)ecCHOHATLHOI 1esITeTbHOCTBIO €
HCMO0/Ib30BAHHEM CTAHAAPTOB HOPM H MPABHII

3HaTh!

YMerTn:

Baaners:

OIIK-5.3: BaajeeT HaBBIKAMH NPUMEHEHUsI CTAHIAPTOB, HOPM M MPABUJI HCMOJIb30BAHUS HOPMATHBHO TEXHHYECKOT
JOKYMEHTalMH, CBA3aHHOM ¢ NpodeccunoHalbHOH JeATeTbHOCTDIO.

3HaTh.
Ymerth:
Biaanern:
OIIK-1.1: Mcniosib3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX M 00IIEMHKEHEPHBIX JIMCIUILJIUH, METO/IbI
MaTEeMATHYeCKOI0 aHAJIN3a H MO/IeJIMPOBAHMS.
3HaTh.
YMmeTn:

Baaners:




OIIK-1.2: TIpuMeHsieT ecCTeCTBEHHOHAYYHBIE H 00IIeHHKeHePHbIe 3HAHNS, METOIbI MATEMATHYECKOT0 aHAJIN3A H
MoO/1eJTUPOBaHUsl B NPog)ecCHOHATBbHOI 1esITeTbHOCTH.

3HaTh!

YMerTn:

Baagersn:

OIIK-1.3: Baageer MeT0JaMH €CTECTBEHHOHAYYHBIX M 00IIEMHKEHEPHBIX THCIUILIUH

3HaTh:

YMerTn:

Baagersn:

B pe3yabTaTre 0CBOCHUA TUCHUIIIMHBI oﬁyqa}oumﬁcﬁ JOJIZKEH

3.1|3nars:

3.1.1|ocHOBHBIE KJIaCChI COBPEMEHHBIX MAaTEPHAJIOB MX CBOMCTBA M 00J1aCTH MPUMEHEHUS, IPUHIUITBI BEIOOpA MaTEpHAJIOB;

3.1.2|3aKOHOMEPHOCTH CTPYKTYpOooOpa3oBaHus, (pa3oBbie MPEBpAIICHHS B MAaTepHaax, BIMSIHUE CTPYKTYPHBIX XapaKTePUCTUK
Ha CBOMCTBa MaTepHAaJOB;

3.1.3|ocHOBHBIEC CTaHAAPTHBIE METO/IBI OIPEISIICHUS] CBOUCTB MAaTEPHAJIOB, IPHHITUITBI CPABHUTENHLHOTO aHAIM3a CBOWCTB
MaTepHaIoB.

3.2|Ymers:

3.2.1|ucmons30BaTh Ha MPAKTUKE COBPEMECHHLIC CBEICHU O MaT€pUajiax, O BIUIHUU CTPYKTYD Ha CBOMCTBa MaTepHaioB;

3.2.2|aHann3upoBaTh NPOLECCH KPUCTAIUTA3AINH, 0COOCHHOCTH MU (D (HY3HOHHBIX MEXaHM3MOB, KOHTPOIUPYIOIIHX KHHETHKY
Pa3BUTHS KPUCTAUIM3ALUH U (a30BbIX MPEBPAIICHHH B TBEPIOM COCTOSIHUM METAJUIOB U CILJIABOB; MCIIOJIb30BATh
JHarpaMMbl COCTOSIHUS CIIJIaBOB.

3.2.3|ucnonb30BaTh 3aKOHBl €CTECTBEHHBIX HAYK IIPH IPHU IPOTHO3UPOBAHUU HAIPSHKEHHBIX COCTOSHUH, AedopManuit
MeTaIIMYEeCKUX KOHCTPYKLUS U JeTaleil MallliH U MEXaHU3MOB B YCIOBHSX JKCILTyaTalluu

3.3|Baagern:

331 OBJIAACHUC TCOPECTUICCKUMU U MPAKTUICCKUMU METOAAaMHU BLI60pa MAaTCpUaJIOB C YYETOM UX MCXaHUYCCKUX,
TEXHOJIOTMYCCKHUX, IKCIIITyaTallMOHHBIX CBOICTB

4. CTPYKTYPA U COAEP KAHUE TUCHUIIJIMHBI (MOAYJIA)

Kox HaumenoBanne pa3nenoB u TeM /Bun |Cemectp /| Yacos | Komneren- | JInteparypa | Unre | IIpumeuanne
| 3anATHS sapsarus/ Kvpe 107001 DAKT

Pa3gen 1. MerajioBeeHne u
TepMHYecKasi 00padoTKa MeTaLI0B

11 Knaccugukaius marepuanoB. ATOMHO - 6 1 OIIK-5.1 |JI1.1J11.2J12.1 0
KPHUCTaJLIMYECKOE CTPOEHUE METAIIJIOB U OIIK-5.2 J12.2J12.3
crwiaBoB. /Jlex/ OIIK-5.3 J12.11713.3

OIIK-1.1 913233
OIlK-1.2
OIIK-1.3

12 Makpoananus /J1a6/ 6 2 OIIK-5.1 |JI1.1J11.2]12.1 0

OIlK-5.2 [J12.2]12.3]12.4
OIIK-5.3 J12.11J13.6
OIIK-1.1 3135233

OIIK-1.2
OIIK-1.3
13 Kpucrammusarus metauios.  /Jlex/ 6 1 OIIK-5.1 |JI1.1J11.2]12.1 0
OIIK-5.2 J12.2712.3
OIIK-5.3 1211
OIIK-1.1 515233
OIIK-1.2
OIIK-1.3
14 MexaHuuecKre CBOWCTBA H 6 1 OIIK-5.1 |JI1.1J11.2]12.1 0
KOHCTPYKTHBHasl IPOYHOCTb METAJJIOB U OIIK-5.2 J12.2J12.3
cruiaBoB /Jlex/ OIIK-5.3 J2.11
OIIK-1.1 213233
OIIK-1.2

OIIK-1.3




15 OnpepeseHue TBEPJOCTH METAIIIOB U OIIK-5.1 ([J11.1J11.2]712.1
criaBoB Mo Metoay bpunens /J1a6/ OIIK-5.2 J12.2J12.3
OIIK-1.1 J12.8J12.11
OIIK-1.2 315233
OIIK-1.3
1.6 Onpenesnenue TBEPJOCTH METAIIIOB U OIIK-5.1 |[JI1.1J11.2]712.1
cru1aBoB mo Metoay Poksesuta /J1a6/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J12.8J12.11
OIIK-1.1 315233
OIIK-1.2
OIIK-1.3
1.7 OnpenesieHue yAapHOH BI3KOCTH OIIK-5.1 |J1.1J11.2712.1
KOHCTPYKIIHOHHBIX cTaneii. /J1ab/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J12.7J12.11
OIIK-1.1 315233
OIIK-1.2
OIIK-1.3
18 Teopus crraBoB.luarpaMMbl COCTOSIHUS OIIK-5.1 [JI1.1J11.2712.1
CHCTEM JBOMHBIX cItaBoB. /JIek/ OIIK-5.2 J12.2712.3
OIIK-5.3 J2.11
OIlK-1.1 315233
OIIK-1.2
OIIK-1.3
19 Mukpoananus /J1a6/ OIIK-5.1 [JI1.1J11.2)12.1
OIIK-5.2 J12.2712.3
OIIK-5.3 J12.8J12.11
OIIK-1.1 315233
OIIK-1.2
OIIK-1.3
110 |Xemne3o u ero crmassl./luarpaMma OIIK-5.1 [JI1.111.2]12.1
COCTOSIHUS CUCTEMBI XKEJI€30- YIIepo] OIIK-5.2 J2.2J12.3
[JTex/ OIIK-5.3 J12.8J12.9
OIIK-1.1 J2.11
OIIK-1.2 315233
OIIK-1.3
111  |Knaccudmukanus MapKupoOBKa CBOICTBA U OIIK-5.1 |J1.1J11.2712.1
HasHayeHue 4yryHoB. /[Ip/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J12.8J12.9
OIIK-1.1 J12.11713.3
OIIK-1.2 315233
OIIK-1.3
112  |M3y4eHue MUKPOCTPYKTYpHI UyT'YHOB OIIK-5.1 ([JI1.1J11.2712.1
J1a6/ OIIK-5.2 J12.2712.3
OIIK-5.3 J12.11713.3
OIIK-1.1 315233
OIIK-1.2
OIIK-1.3
113 |[dmarpaMma COCTOSHHS CHCTEMBI XKeJe30- OIIK-5.1 (JI1.111.2)12.1
yriepox /TIp/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J2.47J12.11
OIIK-1.1 315233
OIIK-1.2
OIIK-1.3
1.14  |Teopwus Tepmudeckoit o6pabotku /JIex/ OIIK-5.1 |[J11.1J11.2712.1
OIIK-5.2 J12.2712.3
OIIK-5.3 J12.5J12.6
OIIK-1.1 J12.11713.2
OIIK-1.2 J13.6
OIIK-1.3 315233




115 |Texsomorus TepMHUUECKONH 0OpabOTKH 1 OIIK-5.1 [JI1.1J11.2)12.1
[JTex/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J2.5
OIIK-1.1 J12.1113.2
OIIK-1.2 JI3.6
OIIK-1.3 213233
1.16 |KoHCTpYKIIMOHHBIC U HHCTPYMEHTAJIbHbIC 1 OIIK-5.1 |J1.1J11.2712.1
craiu u crutaBsl /JTex/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J12.9J12.11
OIIK-1.1 315233
OIIK-1.2
OIIK-1.3
117  |Knaccuduxanus MapKupoBKa CBOWCTBA U 2 OIIK-5.1 [J1.1J11.2712.1
Ha3HAYeHHeE yriiepoarcThIX craeii. /[1p/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J2.9
OIIK-1.1 J12.1113.3
OIIK-1.2 213233
OIIK-1.3
118  |V3y4eHne MHKPOCTPYKTYpPHI 2 OIIK-5.1 [JI1.1J11.2)12.1
KOHCTPYKITMOHHBIX cTasneit. /J1a6/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J12.11713.3
OIIK-1.1 213233
OIIK-1.2
OIIK-1.3
1.19 Teopus ¥ TEXHOJIOTHS TEPMHUECKOM 2 OIIK-5.1 |JI1.1J11.2]12.1
obpaboTku /JT1ab/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J12.5
OIIK-1.1 J12.11713.2
OIIK-1.2 315233
OIlK-1.3
120 |Teopus ¥ TEXHOJOTHS XUMHKO- 1 OIIK-5.1 |J1.1J11.2]12.1
TepMuueckoil 0opaboTku /Jlex/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J2.5
OIIK-1.1 J12.11713.6
OIIK-1.2 213233
OIIK-1.3
121  |Knaccuduxanus MapKupoBKa CBOMCTBA U 4 OIIK-5.1 ([J1.1J11.2712.1
JICTUPOBAHHBIX KOHCTPYKIIMOHHBIX CTaJICH. OIlK-5.2 J12.2J12.3
Mp/ OIIK-5.3 J2.9
OIIK-1.1 J12.1113.3
OIIK-1.2 315233
OIIK-1.3
122  |BeiO0Op MaTepHaioB ISl TEPMHIESCKON 70 OIIK-5.1 [J11.1J11.2J712.1
00paboTKH, BHINOJIHEHUE KYPCOBOU OIIK-5.2 J12.2J12.3
paboThl, MOAroTOBKA K 3k3ameHy /Cp/ OIIK-5.3 J12.57J12.9
OIIK-1.1 | JI2.10J12.11
OIIK-1.2 J12.12713.1
OIIK-1.3 JI3.5J13.7
JI13.8
213233
1.23  |CxaBbl Ha OCHOBE QIFOMHHUS ¥ THTaHA 2 OIIK-5.1 [J11.1J11.2J712.1
[JTex/ OIIK-5.2 J2.2J12.3
OIIK-5.3 J25712.7
OIIK-1.1 J2.9
OIIK-1.2 J12.1113.7
OIIK-1.3 213233
124  |Teopus u TEXHOJOTHS TEPMHUYECKOH U 4 OIIK-5.1 |J1.1J11.2712.1
XHMHKO-TepMUUecKkoi oopadoTtku /TTp/ OIIK-5.2 J12.2712.3
OIIK-5.3 JI2.1113.1
OIIK-1.1 JI3.2J13.5
OIIK-1.2 JI3.6 JI3.7
OIIK-1.3 315233




125 |Kiaccudukanus MapKUpOBKa CBOMCTBA 1 6 2 OIIK-5.1 (J11.111.2)121) O

Ha3HaYeHNE BETHBIX METAJUIOB U CIIJIaBOB OIIK-5.2 J12.2 712.3

(cruiaBoB Ha ocHose Al, Ti) /TIp/ OIIK-5.3 J12.9
OIIK-1.1 J12.11713.4
OIIK-1.2 J13.8

OIIK-1.3 5135233

1.26 CmuiaBbl Ha OCHOBE Meau U Maraus /Jlex/ 6 2 OIIK-5.1 |JI1.1J11.2]12.1 0
OIIK-5.2 J12.2J12.3
OIIK-5.3 J12.9
OIIK-1.1 J12.11713.4
OIIK-1.2 J13.8

OIIK-1.3 913233

127  |Knaccuduxanus MapKUpoBKa CBOMCTBA U 6 2 OIIK-5.1 [JI11.1J11.2J12.1 0
Ha3Ha4YeHHE [[BETHBIX METAJIIOB U CIIABOB OIIK-5.2 J12.2J12.3
(crumaBoB Ha ocrose Cu, Mg) /TIp/ OIIK-5.3 J12.1113.4

OIIK-1.1 JI3.8
OIIK-1.2 5135233
OIIK-1.3

128 |AurudpukunonHsie crassl /JIex/ 6 1 OIIK-5.1 (JI1.111.2)121] O

OIIK-5.2 J12.2 J12.3
OIIK-5.3 J12.11713.4
OIIK-1.1 513233

OIIK-1.2
OIIK-1.3
Pasznen 2. Hemerauinyeckue
MaTepHaIbl
2.1 ITnacTuyeckue, KOMIIO3UIIMOHHEIC U 6 1 OIIK-5.1 |J11.1J11.2J12.1 0
pe3uHoBbIe MaTepuais /JIex/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J12.11
OIIK-1.1 213233
OIIK-1.2
OIIK-1.3
2.2 Kunesmme, nakokpacodHsie, 6 1 OIIK-5.1 [JI1.1J11.2J712.1 0
Heopranudyeckue marepuainl /Jlex/ OIIK-5.2 J12.2J12.3
OIIK-5.3 J12.11
OIIK-1.1 215233
OIIK-1.2
OIIK-1.3
2.3 Hewmeramnmaeckue marepuainst /Cp/ 6 8 OIIK-5.1 J11.112.11 0
OIIK-5.2 2152
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

5. ®OH/1 OHEHOYHBIX CPEJCTB

5.1. KOHTpOJIbHLIe BOINIPOCHI U 3aJaHUA

Bomnpocs! 17151 IOATOTOBKY K 9K3aMEHY.

1. 3HaueHHe Kypca B MHIKCHEPHO# MoIroToBKe. Posib MaTepuanoB B coBpeMeHHOU TexHuKe. Kitaccudukaius MeTauinyeckux u
HEMETAJUIMUECKUX MaTepHAaIoB.

2. ATOMHO-KpHUCTAIITHIECKOE CTPOSHHE METaIoB. THITBI KPHCTAINYECKUX PEMICTOK, HX MapaMeTpsl. Kpucramnorpadudeckoe
0003HaYEHUE aTOMHBIX INIOCKOCTEH U HAIPSHKEHUH.

3. AEm30TpONHs, CBOMCTBO MeTanoB. [TomumopdHbIe 1 MarHUTHBIE TPEBPAIICHAS B METAIIAX.

4. CTpoeHUe peanbHbIX KPUCTAIUIOB. BUIbI 16()EKTOB KPUCTAIINYECKOTO CTPOSHHUS, UX XapaKTEPUCTUKA U BIUSHUE Ha CBOIiCTBa
METaIoB.

5. Kpucramuuszanus KUIKUX METaIoB. TepMoguHaMU4ecKie OCHOBBI (hazorpeBpalleHuil; (akTopsl, BIMSIOIUE Ha IPOLECC
KPHCTAJUIN3ALUH YUCTHIX METAIIOB.

6. YnpaBieHue npoLeccoM reTeporeHHoN KpucTauu3anul. MoaudunupoBaHue sXUAKoro Meramia. CTpoeHHe MeTalInIecKoro
ciuTka. JINKBanys B CIIaBax.

7. MexaHnueckue CBOﬁCTBa, OINpeACTIAEMBIC IPHU CTATUYCCKUX UCIIBITAHUAX MTPOYHOCTH, INIACTUIHOCTH. TBep,ZlOCT]) Huee
XapaKTepUCTHKA. METOIbl OIpeNeIeHUs] MEXaHUUECKOT0 XapaKTepa IIPU CTATHYECKOM Harpy KEHHU.

8. MexaHnueckue CBOMCTBA, onpeessieMble IPU JUHAMUYECKOM Harpy>KeHUH. Y JapHasi BA3KOCTh, XJIaJHOJIOMKOCTb.

9. CaoticTBa MeTaIa, ONMPEIEIIONINe JONTOBEYHOCTh U3/ICIH: H3HOCOCTOHKOCTD, COPOTHBIICHHE YCTAIOCTH,




KOHTAKTHAas! BA3KOCTb.
10. OcraTouHble HAIPSHKEHHS M UX BIMSHUE Ha CBOMCTBA METAJUIOB U CIUIABOB. [TyTH MOBBIIEHHS IPOYHOCTH METAJIJIOB.

11. Hanpsoxenus u neopManusi: ynpyras ¥ miactudeckas aepopmanuu. Jepopmanns MOHOKPUCTAIIIOB U TOJUKPUCTAILIOB,
MeXaHU3MBI IUTACTUIECKOH nedopMaIiu, CABUT, TBOHHUKOBAaHHE.

12. BiusiHue miacTuueckux aedopManuii Ha CTpYKTypy U cBoiicTBa MetaioB (Hakien). Tekcrypa nedopmarmu.

13. BiusiHue HarpeBa Ha CBOMCTBa ieOPMUPOBAHHOTO MeTauia. Bo3Bpar u nmonuronunsaius. [lepBuunas u cooupareibHas
pexpuctautusanys. [IoHATHEe 0 XOJOTHON U ropsuei repopmann.

14. OcHOBBI TEOpHH CIUIABOB. XapaKTEPUCTHKA NOHITHIA: CIIIaB, CHCTeMa KOMIIOHEHTOB, (a3a. [IpaBuio da3.

15. XapakTepucTuKa TBEpAbIX PACTBOPOB, XUMUYECKHX COSAUHEHUM, TPOMEXYTOUHBIX (a3 M MEXaHUUECKUX CMECEH.

16. TnarpaMMBbl COCTOSTHHS TBOWHBIX CIUIABOB M METOJBI UX MOCTpoeHus. JuarpaMmbl cocTosiHusl. CHCTEMBI € TIOTHOM
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSTHUH. [IpaBuino (a3 i npaBUiio OTPE3KOB.

17. Inarpamma COCTOSIHUS TSl CILIABOB, 00Pa3yIOMIUX MPU KPUCTAIUTU3ANH MEXaHHIECKHE (IBTEKTHIECKHE) CMECH.

18. JlnarpaMma COCTOSIHUS CIIABOB C OIPAHUUEHHON PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUH.

19. /TnarpaMma COCTOSIHUS IUTSI CIUTABOB, 00Pa3yIOMINX XUMUYECKHE COCTHHEHNS.

20. lnarpaMMBbl COCTOSIHUS CIIJIABOB, KOMIIOHEHTHI KOTOPBIX UMEIOT MOJUMOPQHBIE IPEBPALeHNS. DBTEKTONIHOE IIPEBPalICHIE B
CIIaBax.

21. CBs13b MEXIY CBOHCTBAMH CIUIaBOB M TUIIOB THUAarpaMM COCTOSTHMS.

22. TlonsTHe 0 AMarpaMMax COCTOSHHS TPOHHBIX CILIABOB.

23. [lnarpaMMBbI COCTOSIHHSI CHCTEMBI JKee30-1eMEeHTUT. KOMIOHEHTHI, (a3bl U CTPYKTYPHBIE COCTaBIISIONINE CTalel 1 OebIxX
9yTyHOB. MIX XapaKTepHCTHKH, YCIOBU 00pa30BaHUs U CBOICTBA.

24. [luarpaMma COCTOSTHHSI CHCTEMBI JKeJIe30-TpauT.

25. BiusiHue yriiepoa v MOCTOSHHBIX MpHMeceil Ha cBoWcTBa cranu. Kilaccudukanus 1 MapKUpOBKa YIIIEPOIUCTHIX CTANCH MO
crnoco0y BBIIIAaBKH, KAYECTBY, HA3HAYECHHIO.

26. BiusiHue JETHPYIONIHMX YJIEMEHTOB Ha CBONCTBA CILUIABOB JKele3a, (pasbl, 00pa3yeMble JIETHPYIOIUMU JIEMEHTaMHU — TBEP/IbIC
PpacTBOPEI, KapOuabl, HHTepMeTAIHABL. CTPYKTYPHBIE KJIAcCHl JIETHPYIOIUX CTallel B YCIOBHUSIX PABHOBECHS M OXJIAXKICHMS HA
BO3JyXE.

27. Knaccugukanms, CBONCTBa M Ha3HAUCHHS YyT'YHOB. BIUsIHHE MOCTOSHHBIX IPUMECEi Ha CBOMCTBA YyTyHOB.

28. CpoiicTBa, IpeBpalieHre CTaIU IpH Harpese. PocT 3epHa aycTeHuTa. BiansHue pa3mMepa Ha MEXaHHUCCKUE U TEXHOJIOTHYECKUE
CBOICTBa CTaNH. BiusiHIe JIETUPYIOMNX 3JIEMEHTOB Ha POCT 3€pHa ayCTeHUTa. BinsHue pasmepa Ha MEXaHUIECKHE U
TEXHOJIOTHYECKHE CBOICTBA CTAIM. BIUsHYE IETHPYOMNX IEMEHTOB Ha POCT 3¢pHA ayCTCHUTA.

29. TlpeBpanieHus NepeoxJIAKIEHHOTO ayCTeHNTa. JJnarpaMMbl ©30METPUIECKOTO pachaga NepeoxIaKaeHHOTO ayCTeHNTA.
INepauTHOE NMpEBpalICHHE, IPOMEKYTOYHOE NIPEBPAIICHHE, MAPTEHCUTHOE IPEBPAIllCHUE. IPOAYKTHI paciaja ayCTeHUTA H UX
CBOWCTBa.

30. TIpeBpaleHne Npyu HarpeBe 3aKAJICHHOM CTaNU. BIusHUE TeMIepaTypbl ¥ IPOU3BOIUTEIBHOCTH HAPEBA HA CTPOCHHE U CBOIICTBA
cranmu. OOpaTtHas 1 HeoOpaTUMas OTITyCKHAs! XpYIKOCTh. CTpOeHUe CTau.

31. O6mas xapakTeprCTHKA MPOLECCOB TEPMUIECKOH 00paboTKH ctanu. OTKUr nepBoro poaa. OTKUT BTOPOTO poja.
Hopmanuzanus.

32. 3akanka ctaiu: BBIOOp TEMIIEPaTyphl 3aKAJKW M 3aKaJOYHBIX Cpell. 3aKaTUBAEMOCTh CTAIN U (PaKTOpBI, BIUSIOIINE HA HEe.
BrnusiHue JIETUPYIOMINX 3JIEMEHTOB Ha MPOKATMBAEMOCTD CTalli. CIIOCOOBI 3aKalTKH.

33. Otmyck cranu. Bunp!l n Ha3HaueHus oTIycKa. TeXHONOrus NpOBEAEHHs OTITyCKa.

34. Tepmuueckasi 00pabOTKa CTANN: CYIIHOCTh, PAa3HOBHIHOCTH U Xapakrepuctuka TMO.

35. ®u3nuecKre OCHOBBI XUMHKO-TEPMUYECKO 00paboTKH. CBA3b MEX/Y AUArPAMMO COCTOSHUS U CTPYKTYPOH T (HY3HOHHOTO
CIIOS.

36. LemenTanus. Mexanu3m o0pa3oBaHus LIEMEHTOBAHHOTO CJIOS M €r0 CBOMCTBA. Pa3HOBUIHOCTH LIEMEHTAIIMU: B TBEPJIOM
KapOropu3sarope, ra3oBas 1eMeHranus. TepMudeckas 00padoTka nocie neMeHtanui. O0nacT IPUMEHEHHSI.

37. AzotupoBanue, (asbl, 00pa3yronrecs B a30THPOBAHHOM cllo€. Pa3HOBUAHOCTH a30THPOBAHUS: Ta30BOE a30THPOBAHUE, HOHHOE
a30THPOBaHUE, a30THPOBAHUE B XKUIKUX cpenax. TeXHOIOTHs U 001acTh MPHUMEHEHHS.

38. lnanupoBaHnue cranu. Bunsl iuannpoBanus. TeXHOIOTHS, CBOHCTBA, 00JaCTh TIPUMECHEHHS.

39. CymHocTh 1 PYy3UOHHON MeTayuTu3anny. MeXaHH3Mbl HACHIILICHUS IOBEPXHOCTHOTO CIIOSI METaJIaMu. Pa3HOBHIHOCTH

i dy3noHHON MeTan3auu (XpOMUpOBaHHe, ATUTHPOBAHNE), 00IACTH IPUMEHEHHS.

40. TToBepXHOCTHAS 3aKaJKa, e¢ BUABI U 00IaCTH MPUMECHEHUSI.

41. MeTozpl MOBEPXHOCTHOTO YIPOUHEHHUs: ApobecTpyitHas o0paboTka, 00paboTka posMKaMu U T.1. BiusiHuEe MOBEPXHOCTHOTO
HaKJIeNa Ha Mpe/es BEIHOCIUBOCTH.

42. KOHCTPYKIIMOHHBIE CTaJIH, TPeOOBaHUs, IPEbsBIsIEMbIe K HUM. JIernpoBaHHbIE KOHCTPYKIIMOHHBIE CTANIN, UX MapKUPOBKa,
aBTOMATHBIC, IEMEHTUPYEMbIE, YITydIlIaeMbIe, PECCOPHO-TIPYKHHHbIE, INAPHKOMIOAIINITHAKOBBIE, HX TEPMUUECKast 00paboTKa.

43. BrICOKOIPOYHBIC MAPTEHCUTHO-CTAPECIOIINE KOHCTPYKIIMOHHBIC CTAJIH, MX TepMUYecKas o0paboTka. M3HococTOlKHE
BBICOKOMApPTaHIIeBbIC CTAITH, UX TepMHUYECKas 00paboTKa.

44. BpICOKONIETHPOBAHHBIE KOHCTPYKIIMOHHBIE KOPPO3HOHHOCTOHKHE CTAH. Bupl koppo3un. OCHOBHBIE IPHHIIUITEI CO3AaHHS
HEepIKABCIOLIHX CTaneil. XapaKTepUCTHKAa XPOMUCTBIX U XPOMOHHUKEICBBIX HEPIKABEIONIMX CTAJCH.

45. YKapocToiikre KOHCTPYKI[MOHHBIEC CTau. ['a30Bast Koppo3us. OCHOBHbIC PUHIIUIIBI CO3JJAHUS JKAPOCTOMKHX CTaJICH.

46. KOHCTPYKIIHOHHBIE XKapPOCTOWKHE CTaIH. JKaponpoIHOCTh, yTH €€ MOBbIeHHUs . CTaau MepIUuTHOrO MapTEHCUTHOTO,
MapTEHCHTHO-(EPPUTHOTO U ayCTEHUTHOT'O KJIACCOB (C KapOUIHBIM U HHTEPMETAIUIHAHBIM YILIOTHCHHEM).

47. lHCTpyMEHTANbHBIC CTAlM U cIuiaBbl. Kitaccuukaiusi 1 MapKUpOBKa HHCTPYMEHTANBHBIX cTaneil. CTanu HeTeIuIoCToKIe,
MOJTYTEIUIOCTOMKHE B TETUIOCTOMKHE JUTS PEXYIIEro HHCTPYMEHTa, UX TepMudeckas o0padoTka. Ctamy 11l U3MEPHTELHOTO
HUHCTPYMECHTA.

48. Cranu 1 criaBbl ¢ 0COOBIMU (HU3MUECKUMH CBOMCTBAMU. MarHUTOMSTKHE H MarHUTOTBEPbIe CTAIN U CIUTaBbl. CTali U CIUIABBI
C BBICOKHM 3JIeKTpoconpoTusaeHueM. CIIIaBbl ¢ 3a1aHHBIM TeMIIEPATYPHBIM KO3 GHUIIUEHTOM PACIIUPEHUSL.




49. Marepuaisbl, OJy4aeMble METOJIOM MOPOIIKOBOW METAJUTyPrHU: TBEPbIC CIIIABbI, KOHCTPYKIIMOHHbIE, TOPOIIKOBBIC MATEPHAIbI.
50. Turan u ero cruiassl, UXx Kinaccudukanus. Tepmuueckas 00pabOTKa aTFOMUHUEBBIX CIUIaBOB. O01aCTh MPUMEHEHUSI THTAHOBBIX
CILIaBOB.

51. AnroMuHU# U ero CIIaBbl, UX Kiaccudukaims. TepMudeckas 00paboTKa aIFOMUHHEBBIX CIIaBoB. O0JIaCTh MPUMEHEHUS
THUTAHOBBIX CILJIABOB.

52. Menp u ee crutabl. JIaTyHb, OpOH3BI, UX CBOWCTBA, COCTAB, 00JIACTH IPUMCHCHHS.

53. TuHK, 0710BO, CBUHEI U UX CIUIaBbl. [[MHK 1 ero criaBsl. ONOBO U €ro cIuiaBbl. [IpUon Ha OJOBSIHHOM M CBUHIIOBO# OCHOBE.
54. AHTH(QPHUKIMOHHBIE CIUIABBI HA OJIOBSHUCTOMN, CBUHIIOBHCTON W IIMHKOBOW OCHOBE.

55. JlakokpacouHble, HEOPraHMYECKHE MaTEePUalIbl, MX KIacCH(UKALUs CBOMCTBA M 00JIACTH TPUMEHEHUS.

56. [Inactryeckue MaTepuaibl, X KIacCH(pUKAIHS CBOWCTBA H 00JAaCTH MPUMEHEHHUS.

57. KoMno3unuoHHbIe MaTepHaibl, UX Kilaccu(uKkanus cBOHCTBA U 00JacTH IPUMEHEHUS.

Bompocs! 11s mpoBeeHust KOHTPOJISE 3HAHUH 10 TeMe TepMudeckas 1 X TO MeTaIoB H CIUIaBOB.

BOITPOCHI [1J151 KOHTPOJISI 3HAHUIA

1. F'oMOreHn3anOHHbIH OTXKUT CIUIABOB (HA3HAUYCHHUE, CTPYKTYPHBIC H3MEHEHHS X H3MECHCHHS CBONCTB, PEKUMBI U 00-71aCTH
HPUMEHEHHS).

2. lopeKkpHCTaIUTH3ALMOHHbIN OT)KUT METAILIOB | CIUIaBOB (Ha—3HAYCHHE, CTPYKTYPHBIC H3MEHEHHMS U N3MEHEHHS CBOMCTB, PEIKHMBI
1 00J1aCTH IPUMEHEHHS1).

3. PekpHCTAIN3aNHOHHBII OTKHUT METAJIOB U CILTABOB (Ha3HAYCHHE, CTPYKTYPHbBIC H3MCHCHUS i H3MCHEHUSI CBOMCTB, PEXKUMBI H
001acTH MPUMEHEHHS).

4. Ocraro4yHble HANPSDKEHNS B METAIUIAX M CIUIABaX, UX MIPOUCXOXKICHNE 1 BIMSHUE Ha CBOIMCTBA U MOBEACHHE METAJUTHYECKUX
u3enuit mpu o0paboTKe U HKCILTyaTalluy.

5. OTxur, yMEHBIIAMIINIA HATIPSDKEHUS B METAIUIAX M CIUlaBax (Ha3HAYCHHE, CTPYKTYPHBIC H3MCHEHUSI, PEKUMBI U 001aCTH
MPUMEHEHHS).

6. OcHOBBI TepMOAMHAMUKH (Ha30BBIX TPEBPAIICHHIA NIPU OXJIAKICHUHU U HarpeBe. Kputudeckuit 3apo st U paboTa ero
o0pazoBaHusl.

7. CxopocTh 00pa3oBaHHs IIEHTPOB KPUCTAJUIN3ALNHY, JIMTHEHHAS! CKOPOCTh POCTa KPUCTAIIIOB H CPETHSISI CKOPOCTH (ha30BOT0O
IpeBpaleHusl.

8. T'omoreHHoe 1 reTeporeHHoe 3apoxenue $ha3. MecTa IpeanouTHTENTFHOTO 00pa30BaHus 3apOIBIIIEH MIPU TeTePOreHHOM
3apOXKACHUU.

9. Kunernka $a30BbIX peBpaILeHU B TBEPOM COCTOSHUY NPU Harpese. JlnarpaMMbl H30TEPMUYECKHUX NPEBPAICHUH U Tep-
MOKHUHCTHUYCCKHUEC qUuarpaMmal, CHOCOG])I HX ITOCTPOCHHUS U 3HAUCHUEC.

10. Kunetnka $a30BBIX peBpaIleHUT B TBEPIOM COCTOSHUH MPU OXJIaXKICHUH. JJHarpaMMbl H30TepMHYECKUX MPEBPALICHHH 1
TCPMOKHHECTUYCCKUC JUarpaMmbl, CHOCO6bl HUX TTOCTPOCHHS U 3HAUCHUC.

11. MexaHu3M 1 KHHETHKA MPEBpalleHus GeppuTOLEeMEHTUTHBIX CMecel B ayCTCHUT. BIHsHYUE IETHPYIONIHX dJIEMEHTOB Ha IPOIecc
00pa30BaHUs ayCTEHUTA IIPHU HAarpeBe.

12. 3akOHOMEPHOCTH pOcTa ayCTEHUTHOTO 3epHa MpH Harpese. [leperpes u mepexor crajiei.

13. HauansHoe, HaC/IeACTBEHHOE U JEHCTBUTENBHOE 3ePHO ayCTEHUTa. MEeTO/bI OLIEHKU CKJIOHHOCTH CTanell K pocTy 3epHa.

14. MexaHu3M 1 KUHETHKA MEPIUTHOTO TIpeBpanieHus. GakTopsl, ONpeaessionre MEeXIUIACTHHOYHOE PACCTOSTHUE B MIEPIIUTE H
pa3Mep NEePIUTHBIX KOJOHHH.

15. MexaHu3M U KMHETUKA NIEPIUTHOTrO NpeBpaiieHus. OCOOEHHOCTH NEPIUTHOIO NIPEBPAILEHUS B JO3BTEKTOMJHBIX U 3a3B-
TEKTOMJHBIX YTJIEPOJUCTHIX CTalsX.

16. MexaHn3M U KHHETHKA IEPIUTHOTO IPEBpaIleHNs. BIusHIe IeTHPYIOMHUX 3IeMEHTOB Ha MEPIUTHOE IIPEBpalleHHe ayCTCHUTA.
17. TTonHbIH 1 HETIOTHBIH OTXKHT CTaJeH.

18. M3oTepMudeckuii U cheporaN3UPYIONINIT OTKHUT CTAJICH.

19. OTxur 1 HOpMaTU3alKs CTaJICH.

20. TTaTeHTHpOBaHKE CTAJICH.

21. Pa3HOBHAHOCTH OT)KUra M HOPMAIU3ALHS YyT'yHOB (CYIIHOCTD, HA3HAYCHHE M 00IaCTH IPHMCHCHUS).

22. Pa3HOBH/IHOCTH OT)KHI'a LIBETHBIX METAJUIOB U CIUIABOB (CYLIHOCTh, HA3HAYEHUE M 00JIACTH IPUMEHEHHS).

23. 3akaska cruaBoB 6e3 moaMMOp(HOTO MpeBpalneHnst (Ha3HAUYEHHE, YCIOBHS HATPEBA M OXJIAXKICHHUS, BIIMSHHAE HA CBOWCTBA).
24. OcoOCHHOCTH MapTEHCUTHOTO PEBPAICHUS B YTIICPOAUCTHIX CTANSX.

25. OCHOBBI TEPMOJMHAMUKH MapTEHCUTHOTO MPEBPAICHUS.

26. TemnepaTypa Hadajla MApTCHCUTHOTO NpeBpaieHust. OOpaTHMOCTh MAPTECHCUTHOTO MPEBPAILCHUS.

27. MexaHW3M MapTEHCUTHOTO MPEBPAILCHHS: KOONIEPATUBHBIN XapaKTep aTOMHBIX MepeMEIICHHU, KOTePEHTHBIH POCT
MapTEHCUTHBIX KPUCTAJLIOB.

28. MexaHM3M MapTEeHCUTHOTO MPEBPAIICHHUS . KPHCTAJUIOT€OMETPHS IIEPECTPOMKH PEIISTKH ayCTEHUTA B PEIETKY MapTEHCHUTA,
JIOIOJIHUTEIbHAS IeopMaLisl IPU MapTEHCUTHOM IIPEBPAILCHUH.

29. MuKpocTpyKTypa U CyOCTpyKTypa CIJIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOSHHMS ITACTHHYATOTO MAPTEHCHUTA.
30. MUKpOCTpYKTypa U CyOCTpYKTypa CILIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOCHUS PEEYHOIO MAPTEHCHTA.
31. IIprnyrHBI KI3MEHEHUSI MEXaHUUECKHUX CBOMCTB CIUIABOB IIPH 3aKaJIKe HAa MApTEHCHT.

32. Kunetuka u MexaHu3M OefiHuTHOro npesparieHus. CTpoeHue U CBOHCTBA BEPXHETO U HIDKHET0 OCHHHUTOB.

33. 3akanMBaeMOCTh H IPOKAINBAEMOCTD CTAJICH.

34. Buapl v pa3HOBHIHOCTH MPOIIECCOB 3aKAJIKH U3/IEITUI B MAITHHOCTPOCHHH.

35. TlostHas ¥ HeTIOHAs 3aKajKa CTalei.

36. CtyneHuaras 3aKajka U 3aKajika cTajell B IByX cpelax.




37. I3oTepMuyeckas 3aKajika CTaiei.

38. 3akanka crayei ¢ 00paboTKON XOJIO0M.

39. [NoBepxHOCTHAA 3aKajKa CTaJICH.

40. I3MeHeHne CTPYKTYphI 3aKaJICHHBIX YITIEPOANCTHIX CTa-Jei npu HarpeBe. OcCOOEHHOCTH MUKPOCTPYKTYPHI M CBOMCTBA OT-
HyIIEHHOTO MapTeHCHUTA, TPOOCTHTA ¥ COPOUTA OTITyCKa.

41. BausiHHE NETHPYIOMNX 2JIEMEHTOB Ha CTPYKTYpPHbIE H3MEHEHUSI IPH OTITYCKe CTaJeH.

42. Pa3HOBUIHOCTH OTITyCKa CTaJICH.

43. OcoOeHHOCTH U3MEHEHUSI MUKPOCTPYKTYPBI M CBOHCTB JISTUPOBAHHBIX CTAJIeH MPHU OTITycKe. SIBJIeHHe BTOPUYHOTO TBEPACHUS
JIETUPOBAHHBIX CTaJEH.

44. HeobpaTtumasi 1 0OpaTuMasi OTILyCKHAsI XPYIKOCTh CTaleH (CYIHOCTD, IPUYMHBI X MEPHI [IPEIOTBPAIICHHSL).

49. ITpuuuHbBI U3MEHEHUS] MEXaHUYECKUX CBOMCTB CIUIABOB IIPH CTapeHUHU. BiIMsHNE NPOAOKUTENEHOCTU U TEMIIEPATYPhl CTapeHHUS.
50. EcTecTBeHHOE U HCKYCCTBEHHOE CTapeHue. Pa3HOBHIHOCTH MCKYCCTBEHHOTO CTapEHHSI.

51. ®u3MKO-XUMHUYECKHE OCHOBHI ITPOIIECCOB MOTYYCHUs TU(PPY3HOHHBIX CIIOEB.

52. DremeHTapHBIE CTa UK IPOIeccoB MU} Hy3HOHHOTO 000TalIeH s TOBEPXHOCTHBIX CIIOEB. 3aKOHOMEPHOCTH 00pa30BaHUs
onHo}a3HbIX AN Y3UOHHBIX 30H.

53. DremeHTapHBIE CTaUK IPOIecCOB MU((Hy3HOHHOrO 000TaNIeH s TOBEPXHOCTHBIX CIIOEB. 3aKOHOMEPHOCTH 00pa30BaHMs
MHOro(a3HbIX 1U(PQy3HOHHBIX 30H.

54. Ilemenraius crajeil B TBepIOM KapOIOpPU3aTOpe U KHUAKOCTHAS IIeMeHTalus (OCHOBBI TEXHOJIOTHHU, COCTAaB, CTPOCHUE M CBOWCTBA
HAyTJIEPOKEHHBIX CJIOCB).

55. T'a30Bast rieMeHTaIwMs cTaneii (0OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHHE U CBOMCTBA HAYTJIEPOKEHHBIX CIIOEB).

56. AzotupoBaHue cTanei (OCHOBBI TEXHOIOTHH U Pa3HOBHIHOCTH MPOLECCa, COCTAB, CTPOCHUE M CBOWCTBA a30THPOBAHHBIX CIIOCB).
57. IluanupoBanue craieil (OCHOBbI TEXHOJIOTUH, COCTAB, CTPOCHHE U CBOMCTBA H()(DY3HOHHBIX CIIOEB).

58. HutporiemenTarus craiei (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOSHUE U CBOWCTBA AU(P(Y3HOHHBIX CIIOEB).

59. BopupoBaHue craeii (0CHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE U CBOMCTBA OOPUPOBAHHBIX CIIOEB).

60. CunuuupoBanue crajieil (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE M CBOWCTBA CHIIMIIMPOBAHHBIX CIIOCB).

61. AnutupoBanue crajieil (OCHOBBI TEXHOJIOTHHU, COCTAaB, CTPOCHUE M CBOWCTBA ATATHPOBAHHBIX CIIOCB).

62. XpomupoBanue cTaieii (0CHOBBI TEXHOJIOTHH, COCTaB, CTPOEHHE M CBOMCTBA XPOMHUPOBAHHBIX CIIOEB).

63. IlurkoBanue craieil (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHUE U CBOMCTBA IIHHKOBAHHBIX CIIOEB).

64. O6uMe 3a1auu U MECTO TEPMHUECKONH 00pabOTKH B TIPOU3BOACTBEHHOM IpoIiecce.

65. CriocoOBI HarpeBa U3/l TP TePMUIECKON 00padoTKe.

66. PaGoune cpenbl A1 HArpeBa U3CIUI TPU TEPMHUUYECKOIT 00paboTke.

67. TepMuueckast 00paboTKa C UCIIONB30BAaHUEM JJICKTPOHArPEBa.

68. [IpremMbl 1 METOBI IPEIOTBPAIICHUS OKUCIICHHS U 00€3yTIICpPOKHUBAHUS CTAIBHBIX U3/ICIIUI IIPH TEPMHUYECKON 00paboTKe.

69. Knaccugukaiyss KOHTPOIUPYEMBIX aTMOC(Ep, TPHUMEHIEMbIX MPH TEPMUUECKO# 00paboTKe, U TpeOOBAHHUS, MPEABIBIACMbIC K
KOHTPOJHPYEMBIM atMocdepam.

70. TIpHHIMITBI TIOJYYEHHs, COCTAB U Ha3HAYCHHE SHAOTEPMHUCCKOM, IK30TEPMHUYECKOM, aTMOChEephl M3 aMMHUaKa U a30THOM
KOHTPOJHPYEMBIX aTMochep.

71. Oxnakaarolue cpeisl, IpUuMeHsieMble IpU TepMuuecKoil 00pabdoTke. TpeboBaHus, NIpeIbIBIIEMbIE K )KUAKUM OXJIAXKAAIOIUM
cpenam.

72. OxnaxxaeHue U3JIeNuil pu TepMuyYeckoi 00padotke. KprBas uaeanbHOro 3aKaioyHOTO OXJIaKACHUS.

73. OxJytaxaaromue cpesl, He MpeTepreBaroie N3MEHEHHH arperaTHOr0 COCTOSHUS BO BCEM JUAIIa30HE TEMIIEPATyp OXJIaXKICHUS
W3JIETINI.

74. OxyaxxaaroImue cpeisl, IpeTepreBaroIie H3MESHEHHS arperaTHOr0 COCTOSHHS B CBSI3U C X KUTIEHHEM Ha ropsdei Mo- BEpXHOCTH
OXJaKIAEMbIX U3JIEIHUHN.

75. Bunsl aBTogehopMaIuy 1 Kaccu(pUKays HCTOYHUKOB aBToe(hOpMHUPOBAaHUS IPH TEPMHIECKOH 00paboTKe.

76. ABronedopmaru nomyhabprUKaToOB U U3AETHH MO ISHCTBUEM BHYTPEHHUX HANPSDKEHUI U MEPHI 110 UX YMEHBIICHHUIO.

77. TexHOIOTHYECKHE CIIOCOOBI ManoAe(hOpPMAIIMOHHOM 3aKAJIKU B IPUCIIOCOOICHUSIX M MAIIMHHOW 3aKaJIKH.

78. Tepmuueckast 00pabOTKa C UCTIONIB30BaHUEM JIA3EPHOTO HArpeBa, e¢ MPEHMYIECTBa U HEJOCTATKH.

79. Tepmuueckast 00pabOTKa C UCIIOIB30BAHUEM JICKTPOHHOIYYSBOTO HArpeBa, ee MPEenMYILecTBa U HETOCTaTKH.

80. HuskotemiiepatypHasi TepMOMeXaHHYIECKasi 00pabOTKa CTapEIOIHX CIUTaBOB (CYLIHOCTh, HA3HAYCHHE, BIUSIHHIE HA CTPYKTYPY U
CBOIICTBA).

81. BeicokoTemmeparypHasi TepMOMEXaHHYeCKasi 00paboTKa CTaperOLIMX CIUIABOB (CYIIHOCTh, HA3HAYCHHUE, BIMSHAC HA CTPYKTYPY H
CBOIACTBA).

82. HuskotemmieparypHasi TepMOMexXaHHIeCKast 00pabOTKa crajiei, 3aKalnBaeMbIX Ha MApTCHCHUT (CYIIHOCTh, HA3HAUYCHHUE, BIMSHUC
HA CTPYKTYpPY ¥ CBOWCTBA).

83. BeicokoTemIepaTypHasi TepMOMEXaHHYecKast 00paboTKa CTaei, 3aKaaIMBaeMbIX Ha MAPTCHCUT (CYIIIHOCTh, Ha3HAYCHNUE, BIHSHHIC
Ha CTPYKTYpPY ¥ CBOWCTBA).

84. Tepmomexannyeckast 00paboTKa craneit ¢ medopmariieii BO BpeMst IIEPIUTHOTO TpeBpaiienus (CynHOCTh, Ha3HAUYCHUE, BITUSHAC
Ha CTPYKTYpPY ¥ CBOWCTBA).

85. TIpemBapuTenbHas TEpMOMEXaHHUECKass 00pabOTKa CTAPEIOIINX CIUIABOB M CTAJIEH, 3aKaJIMBAEMbIX Ha MapTEHCHT (CYIIHOCTS,
Ha—-3HAYEHUE, BIUSHUE HA CTPYKTYPY U CBOMCTBA).

86. CyImHOCTh TEPMOIMKINUECKONH 00pabOTKH U KiIacCH(DUKAIUS €€ BHIOB.

87. Pa3HOBUIHOCTH TEPMOLIUKINYECKOI 00pabOTKu cTanel U 4yryHOB.

88. CymHoCTh, CXeMBbI OCYIIECTBICHUS U KJIaCCU(PHKALNSA BUIOB XMMUKO-TEPMOLIMKIMYECKON TepMOOOPaOOTKH.

89. CymHocTs, KinaccupuKalys BUI0B U OCHOBBI TEXHOJIOTMU BOCCTAHOBHUTEIILHOW TEPMHUYECKOI 00pabOTKH.

90. BoccraHoBUTENbHAS TepMIUECcKast 00pabOTKa B MAIIMHOCTPOUTEILHOM TIPOU3BOJICTBE.




5.2. TeMbl MUCBMEHHBIX padoT

CamocrositenpHas pabora .
OBOCHOBAHUE BBIBOPA KOHCTPYKHI/IOHIlIBIX MATEPUAJIOB U PASPABOTKA PEXXMMOB X TEPMUYECKOU
OBPABOTKU U151 U3T'OTOBJIEHU JETAJIEU MAIIWH 11 OBOPYIOBAHUA

5.3. ®oH 0LEHOYHBIX CPEACTB

@OC pacnonoxeH B paszene «CegeHus 00 00pa3oBaTeIbHON opranusanumn» noapasnein «Oopazosanue» opunuansHoro caimra 3I'Y
http://polaruniversity.ru/sveden/education/eduop/

Kpurepuu orieHKH 3HaHUIH CTYAEHTOB IIPU IPOBEJCHUH TECTUPOBAHUS IO TECTYy BTOPOTO THIA: TECTOBOE 3aJaHue IO AUCLUIUIIHE
COZIEPIKHT 25 BOIIPOCOB.

* O1eHKa «OTIMYHO» BBICTaBISETCS IPU YCIOBUM IPABUIBHOTO OTBETA CTyeHTa He MeHee ueM 80 % TecTOBBIX 3a1aHui;

* OneHKa «XOPOIIO» BRICTABISIETCS IIPH YCIOBUH IIPABHIBHOTO OTBETA CTyACHTa He MeHee ueM 60 % TecToBBIX 3amaHuii;

* O1eHKa «yAOBIETBOPUTEILHO» BBICTABIISAECTCS IPU YCIOBUM NPABUILHOTO OTBETA CTyeHTa He MeHee 45 %; .

Kputepru OIleHKH OTBETOB Ha KOHTPOJIBHBIE BOMPOCHI: TOYHOCTh OMPEICICHUI U MOHSTHH, CTENeHb PACKPBITHS CYIIIHOCTH BOTIPOCA,
KOJIMYECTBO MPABHJIBHO U MOJIHOCTHIO PACKPBITHIX BOIPOCOB:

* O1eHKa OTIHYHO» CTABUTCSI, €CIIU BBIMOIHEHBI BCE TPEOOBAHUS: TOYHO JaHbBI ONPECTICHHS U MOHITHS; TOJHOCTHIO PACKPHITA
CYIIHOCTH BOIIPOCA; JaHbI IIPABUIIBHBIC U MOJHBIC OTBETHI HA BCE BOIPOCHI; JOTHYHO M3JI0)KCHA COOCTBEHHAS TTO3ULIHS;
c(hOpMYJIHPOBaHBI BHIBOIBI.

* O1eHKa «XOPOIIO» — OCHOBHBIE TPEOOBAHMUS BBIIIOIHEHBI, HO IIPH 3TOM JIOIMYIICHBI HeNOUEThL. B 4acTHOCTH, UMEIOTCSI HETOUHOCTH
B M3JI0)KEHUH MaTepHalia; OTCYTCTBYET JJOTHYECKasl MOCIIEA0BATEIBHOCTD B CY)KICHHSX; UMEIOTCS YIYIIECHUS B OTBETaX.

* O1eHKA <YIOBIETBOPHTEILHO» — IMEIOTCSI CYIIECTBEHHBIE OTCTYIUICHHUS OT TpeOOBaHuil. B yacTHOCTH: TeMa OCBellIeHa JIUIIh
YaCTUYHO; AOMYIICHBI (PaKTHUSCKUE ONTHOKHU B COIEPKAHNU OTBETOB Ha BOIPOCHI; OTCYTCTBYIOT BBIBOIBI; OTCYTCTBYIOT MOSICHEHHS K
(bopMyIiaM, puCyHKH.

* O1eHKa HEYIOBJICTBOPHUTEILHO» — TEMa HE PacKphITa, 0OHAPYKUBACTCS CYIIECTBEHHOE HEMOHMMAHHUE IPOOJIEMBI; JaHBI HE
IOJTHBIE OTBETHI MeHee 4yeM Ha 45% BOmpocoB.

Kputepun OLeHKH BBITOIHEHHS KYPCOBOIl pabOTHI: PABUIBHOCTD BHIITOITHCHHS

O1leHKa «OTIMYHO» CTABUTCS, €CITH BHIIIOJHEHBI BCE TPEOOBaHHS: TOUYHO JJAHBI ONPEICIICHNUS U TIOHSATHS; TIOJTHOCTHIO PaCKPhITa
CYILIHOCTH BOIIPOCA; AaHbI IIPABUIIbHBIC, TOJHBIC 1 000OCHOBAHHBIC OTBETHI 110 BRIOOPY MaTepualioB U BuaaM Tepmudeckoir u XTO

* O1eHKa «XOPOILIO0» — OCHOBHBIC TPEOOBAHMS BBIIOIHEHBI, HO TIPH 3TOM JIOMYNICHBI HeTOYETHI. B 4aCTHOCTH, IMEIOTCSI HETOYHOCTH
B M3JIOKCHHN MaTepHaa; HMEIOTCS YIYICHHS B OTBETAX.

* O1eHKA <YAOBICTBOPUTEILHO» — IMEIOTCSI CYIIECTBEHHBIE OTCTYIUICHHUS OT TpeOOBaHMil. B 4acTHOCTH: BOMPOC OCBEICH JIHIIIb
YaCTHUYHO; AOIMYIICHBI (PaKTHYECKUE OIIMOKH B COACP)KaHWHM OTBETOB HAa BOIPOCHI; OTCYTCTBYEeT 0OOCHOBaHKE BBIOOpA MaTepHaia

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

Ornenounblie cpenctaa no kateropun "3HATD": kypcoBas paboTa, KOHTPOJIbHBIE BOIIPOCHI, TECTHI.
OueHounble cpeacTsa o kareropuu "YMETDB": kypcoBast paboTa, KOHTPOJIbHbIE BOIPOCH!, TECTHI.
Ornenounblie cpenctpa no kateropun "BJIAJIETB" :kypcoBas paboTa, KOHTPOJIBHBIE BOIPOCHI, TECTHI.

6. YYHEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAYJISI)

6.1. PekomMeHnayemasi 1uTepaTypa

6.1.1. OcHoBHasi TUTEpaTypa

ABTOPBI, COCTaBUTENN 3arnaBue, pa3MerieHre W3parensctBo, ron | Komuu-Bo
JI1.1 |Comnnnes IO.I1., MarepuasnoseeHue: yueOHUK sl BYy30B CII6.: Xumusgar, 35
Ipsixun E.N. 2004
JI1.2 |Jaxtun I0.M., MarepuanoseaeHue: 0nyiieHo ['oc. KOMUTETOM 0 M.: Anbssc, 2013 50
Jleontrena B.II. HapOJHOMY 00pa30BaHHUIO B KAYECTBE YUCOHMKA JUIS BTY30B

6.1.2. lonoJiHNTEIbHAS JTUTEPATypPa

ABTOpBI, COCTaBUTEIHN 3arnasue, pa3MelieHHe W3nparensctBo, ron | Konnu-Bo
JI2.1 |Temnep FO.A., Marepuanoseaenue: Yueb. nocodue ais By30B M.: Meramnyprus, 35
Paxmrant A.T. 1989
JI2.2 |JlaxTuH }0.M., MarepuanoBeneHue: y4eOHUK JUISI BTY30B M. 39
Jleontsena B.II. MamunHocTpoeHue,

1990




ABTOpBI, COCTABUTEIH 3arnaBue, pa3MeleHUe WzparensctBo, rox | Komuu-Bo
J12.3 [Mosbepr P.K. MarepuanoBejeHue: yueb.mocobue s TEXH. By30B M.: Belcm. mk., 56
1991
J12.4 |Topoaunuenko B.U. [ u [Marepuanosenenue: [IpakTHKyM: JUIsS By30B M.: 11
ap.] VHUBEpCHUTETCKas
kuura, JIoroc, 2006
JI25 |KonaueB B.A., Enarnn |MeTamioBeneHne 1 TepMudeckas 00pabOTKa IIBETHBIX M.: MUCHC, 2005 8
B.1., JIuanos B.A. METaJUIOB U CILIABOB. YYeOHHK IS BY30B
J12.6 |Komnecor C.H., KonecoB |[MaTepuanoBeieHHE U TEXHOJIOTHS KOHCTPYKIIMOHHBIX M.: Bercm. mik., 1
n.C. MaTepuaoB. y4eOHHK /IS By30B 2007
JI12.7 |KoncrantuHos E.I'. MarepuasoBeieHue: 1a00paTOPHBIN MPAKTUKYM Hopwuisck, 1998 4
J12.8 |Capacdanosa A.S1. MarepuanoBe/ieHHE U TEXHOJIOTHsI KOHCTPYKIIMOHHBIX Hopwuibsck, 1999 31
MaTepuaioB: JlabopaT. mpakTUKyM
J12.9 [nog pen. IO.T". MapouHuk cTajei 1 criaBoB M.: lnHoBanmonHoe 10
JparyHoBa, MAaIIHHOCTPOSHHE,
A.C.3y0ueHKo; cocT. 2016
Hparynos FO.T"., A.
3y6uenko, 10.B.
Kammpckwuii u ap.
JI2.10 |Cocrt.: B.I'. Copokun,  |Cramu u crraBsl: ClpaBOYHUK M.: UnTepmer 5
M.A. I'epBacsbes, B.C. urxuHupuHr, 2003
[Tanees u ap.; Ilox pen.
B.I'. Copokuna, M.A.
I'epBackeBa
J12.11 [Ap3zamacos b.H., MarepuanoBeneHre: yIeOHUK ISl BTY30B M.: 40
Cunopun 1.1, Mamunoctpoenue,
Koconarmos I'.®. 1986
J12.12 |aBt.-coct. E.H. IllTanos, |LIBeTHbIE METa/UIBI U CILIABLI CIIPABOYHUK H. Hosropox: 1
H.A. lllta"noBa Benra-2, 2001
6.1.3. MeToguueckue pa3padoTKu
ABTODEBI, COCTaBUTEIHN 3arnaBue, pa3MeIieHre WsznarensctBo, ron | Komny-so
JI3.1 |cocr. MarepuasnoBesieHue. Beioop MaTepraaoB 1 pe:KUMOB Hopwuisck, 2001 4
E.I' ' KOHCTaHTUHOB,; 00paboTKH, 00eCIeYNBAIOLINX TTOJTy4YEeHHE ONTHMAaIbHBIX
Hopunbckuit mHIyCTp. [9KCIUTyaTallMOHHBIX CBOMCTB JETAJICi: METOM. yKa3aHUs K
UH-T HpaKTHYeCKoi padote 11 cryaeHtoB crern. 170900
JI3.2 |Hopunbckwuii uaayctp. |(MatepuanoBeaenue. Teopus U TEXHOJIOTHS TEPMHUUECKON 1 Hopwuieck, 2006 6
UH-T; COCT. XMMHKO-TEpMHUYECKONH 00pabOTKH: METOANYECKHE YKA3aHUS K
A.S1.Capadanopa caMoCTOsITeTIbHON paboTe
JI3.3 |Hopunbckuii uaayctp. [Knaccudukanus u MapKupoBKa 4yTYHOB M YITIEPOIAUCTHIX Hopuneck: HUN, 8
UH-T; cocT. A.5. cTaseil: METO/. YKa3aHHUs K MPaKTUIECKUM paboTam 2007
Capadanona
J13.4 |Hopunbckuii uaayctp. |Knaccudukarysi, MapkupoBKa 1 CBOWCTBA IIBETHBIX MeTaiuioB |Hopunbsck: HUU, 28
UH-T; cocT. A.5. U CIUIaBOB. METOJ. YKa3aHUs K IPaKTU4ECKUM paboTam 2010
Capadanona
JI3.5 [Hopwmsckuii mamyctp. |Kimaccudukars, MapKkupoOBKa M CBOHCTBA JISTHPOBAHHBIX Hopuneck: HAN, 49
uH-T; cocT. CapadaHoBa |KOHCTPYKIIMOHHBIX CTAJICH: METOJI. yKa3aHHUs K MPaKT. 2011
AL paboTtam
JI3.6 |KoncrantuHos E.I'. MertannoBeneHue u Tepmuueckas oopadorka: Jlaboparopusiii  |Hopuibek, 1994 37
MPaKTHKYM
JI3.7 |cocr. MarepuasnoBeneHue. Bei6op MaTepualioB U pexUMOB Hopuisck, 1997 4

E.I'.KoHCTaHTHHOB;
Hopunbckuii uanycrp.
HH-T

YIPOYHSIOLIEH TePMUYECKOH 00pabOTKH: METO. YKa3aHHUs K
IPaKTUYECKUM paboTam




ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MelleHue Wznarensctso, ron | Konuy-so
JI3.8 |Ocunnes O.E. MertamnoBeeHrE TyTOIIIABKMX METAJIJIOB U CIUIABOB HA MX M.: 5
ocHoBe: pekoMeHaoBaHo YMO By3oB PD By30B B kauecTBe MammHocTpoeHue,
yue0. HocoOus JUis CTYyJJCHTOB By30B 2013

6.2. Ilepevens pecypcoB HHPOPMATHOHHO-TEJIEKOMMYHUKAMOHHOI ceTn " IHTepHeT"

31 |\\nii-ftp\Education S:\Kadeapa TM u O

92 |Hayuno-texnuueckuii xxypHaiu "Bompockl Matepuanosenenuss” Hayduno-TexHnueckuit sxypHai «Bompocsl
Marepuanoseaeansn» https://elibrary.ru/title_about.asp?d=37686

D3 |Mapounuk craneii u cruiaBoB  MHGMOpMaIMOHHO-CIIpaBOUHbIIM mTopTan MapodyHuK craeii u crutaBos http://www.splav-
kharkov.com/choose_type.ph

6.3.1 [lepeyeHb MPOrpaMMHOI0 0decredYeHnst

6.3.2 IlepeueHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

6321

6.3.2.2|Hayunas unpopmarontas 6ubanorek. XKXypaan "Matepuanosenenue” elibrary.ru/title_about.asp?d=7878

6.3.2.3|Kypnan "MarepuanoBeeHue u TepMuyeckas o0paboTka MeTaIoB

6.3.2.4|3nexTpoHHbIe pecypesl n3naTenscTBa «Elsevier»: Scopus, ScinceDirect, FreedoomCollection: CoracHo cornamieHuto o
CO3IaHUA

6.3.2.5|HbopMaOHHO-CIIPaBOYHBII TIOPTAJ [0 METAILTYPrHH U JUTeHHOMY mpou3BoacTBy http://metalurgu.ru/opisanie-
tehnol ogi cheskih-protsessov-litya/

6.3.2.6|1lenTpanbHsiii MeTamyeckuit mopran PO http://metallicheckiy-portal.ru/marki_metallov

6.3.2.7|rhopMarimoHHO-CIIpaBOYHBIN mopTan MapoduHuk cranei u crutaBos http://www.splav-kharkov.com/choose_type.php

6.3.2.8|ntdopmarmonnsrit mpoext Materiology.info http://materiology.info/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJISA)

7.1|Kommsrotep (Intel Core 2 Duo E6550 2.33GHz, 1I'6 O3V, HDD 500 I'6);

7.2|upoextop Epson EB-485Wi ¢ HHTEpaKTHBHBIM SKPaHOM;

7.3|MuKpocKoIbl MeTauiorpadHuecKiue HHBEPTHPOBaHHbIe arperaTHbie JlJaboMet-U ¢ crctemoit BU3yanu3aluy U KOMILIEKTaM
MUKPOILIU(OB - 3 IIT.;

7.4|muxpockons! Metaiutorpaduyeckue MUM-7 — 4 wt., MMII-4 (1 tur.)

7.5|tBepnomepnr TK-14-250, TK-2M, TIHI-2M;

7.6|JIynst bpunenis - 6 mr.

7.7|Habops! MUKpOLIUIH(OB CIUIABOB.

7.8|YuebHble KHHO(MIBEMBEIL.

7.9|YueOHble npe3eHTalHH.

7.10|HarpeparensHbie neasn CHOJT (3 mit.)

7.11|MonenbHbIi JIUTEHHBIA KOMILIEKT.

7.12|Monenu OTIUBOK.

7.13|JIabopaTopHble OETryHBL.

7.14|Mastaukossle kompsl I1TK-30, KM-0,5.

7.15

8. METOAUYECKHUE YKA3AHMUS JUISI OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOAY.JISA)

S\Kageapa TM u O
Kypcosas pa60Ta; OBOCHOBAHUE BbIBOPA KOHCTPYKIMOHHBIX MATEPHAJIOB U PASPABOTKA PEXXUMOB UX
TEPMUYECKOUN OBPABOTKU J1JIS1 NU3T'OTOBJIEHUA AETAJIEM MAIIVH 1 OBOPYIOBAHU A

METOMYECKUE YKA3AHUS BBITIOJIHEHHIO KYPCOBOI PABOTBI

BrimosHeHHe 3aJaHUi IpelycMaTpuBaeT 000CHOBaHHBII BEIOOP MaTepHraia u ero 00paboTKH, B HAHOONbIIIEH CTeNeHN
o0ecneynBaroIuX SKCILTYaTallMOHHYIO HaAeXKHOCTh U JOJITOBEYHOCTh JeTalIe M KOHCTPYKLMH TEXHOJIOTHYECKOTro o0opynoBanus. B
3aaHuAX CHOPMYIIHPOBAHBI XapaKTEPHBIE CBOWCTBA M 3KCIUTyaTallIOHHBIE YCIOBUS KOHKPETHBIX JIETANICH, HCIOIB3yEeMbIX TPH
M3TOTOBJICHUH JAeTael 000pyA0BaHHs METAJUTyprUUECKUX 3aBOJOB.

Jis perieHus 3a1a4 He0OX0AUMO:

- IpOAHAIM3UPOBATh YCIOBUS paboThI AeTaseil (Harpys3ka u XapakTep ee IMPUIIOKEHHUs, TEMITepaTypa U T.1.), YTO [IO3BOJISET
OIPE/IeTIUTh CBOUCTBO (IPYIINY CBOMCTB), 00ECIICUHBAIONINX IKCILTYaTAOHHYIO0 HAaIeKHOCTh U JIOJITOBEYHOCTh KOHKPETHOM 3a/1a4u;
- yKa3aTh BO3MOJKHBIE BHJIBI BEIXOJIa U3 CTPOS WJIM Pa3pyLIeHUH AeTaiel, nX Haubosee BepOsSTHBIC TPUUNHEI;

- IPOAHAIM3UPOBATH METOIbI H3TOTOBIICHHS JICTAH (JIUThE, KOBKA, IITAMIIOBKA, CBAPKA, PE3aHHE) C YIETOM




TEXHOJIOTMYECKUX CBOMCTB Mpe/iaraeMbIX MaTepUaoB,;

- U3 IpeuIaraeMbeIX MaTepruaaoB BEIOPAaTh €AUHCTBEHHO IPHEMIIEMbIH 1 oOecienBaomuiA TpeOyeMble CBOHCTBa, 000CHOBAB CBOH
BBIOOp CPABHUTEIILHOM OLIEHKOH MEXaHUUECKUX, TEXHOJIOTHUECKUX U HKCILIyaTallHOHHBIX CBOMCTB BCEX MaTEPUAJIOB,
IIpeUI0KEHHBIX B 3a/1a4e;

- yKa3aTh IPYIILy BRIOPAHHOrO MaTepHala 1o Ha3HAYeHHUIO (KOHCTPYKI[MOHHBIE, OOLIEro WM ClICHATN3HPOBAHHOTO HA3HAYCHUS,
MHCTPYMEHTAJIbHBIC WM CTAJIH CO CHIELMaIbHBIMU (PU3MUYECKHUMH HITH SKCIUTYyaTAallHOHHBIMU CBOMCTBAMM), OXapaKTepHU30BaTh
OCHOBHBIE TPEOOBaHMUS, IPEABSIBISIEMbIC K JAHHOM IPyIINE CBOUCTB;

- IPUBECTH XUMHYECKHI COCTaB BEIOPAHHOIO MaTepuaa, yKka3aTh CBOWCTBA B HCXO/HOM COCTOSIHMHM (COCTOSIHMM ITOCTaBKH) U HOCIIE
HPUMEHEHUS YIPOUHSIOIIeH 00paboTKH (B TOTOBOM M3EIIHH);

- IIPE/UIOXKHUTH U 000CHOBATH (B CiTydae HEOOXOAUMOCTH) PEKUMBI TEPMUYECKON, XUMHKO-TEPMHYECKON 00pabOTKN WM HAKJIMA,
CMOCOOCTBYIOLINX JOCTI)KCHUIO ONTUMANIBHBIX SKCIUTYyaTallIOHHBIX CBOMCTB MaTepHaa,

- OXapaKTepH30BaTh BIUSIHIE JIETHPYIOMIX YIEMEHTOB B 00€CIIEYeHHH CIIEIINATbHBIX 1 MEXaHHIECKIX CBOMCTB CTalld MIIH CILIaBa U
Ha MPEeBpaIleHHs B IIPOLIECCe TEPMHUYECKON 00paboTKu
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